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,QWURGXFWLRQ
7KHEURDGHQLQJRINQRZOHGJHUHJDUGLQJHFRORJLFDO WHFKQRORJLHVRISODQWFXOWLYDWLRQZLWKD IRFXVRQ\LHOGDQG
FURS TXDOLW\ FDQ OHDG WR WKH HQODUJHPHQW RI WKH FXOWLYDWHG DUHDV ZLWK VSLFHV DQG DURPDWLF SODQWV DQG DOVR WR
GHYHORSPHQWRIQHZDJULFXOWXUHWHFKQRORJLHVZLWKEHWWHUSHUIRUPDQFHV'DYLGHVFXHWDO$OWLHUL%ODNH
0XQWHDQXHWDO-LWăUHDQXHWDO2QRIUHLHWDO
7KHLPSRUWDQFHDQGQHFHVVLW\RIFXOWLYDWLQJPHGLFLQDODQGDURPDWLFSODQWVGHULYHVIURPVHYHUDODVSHFWVVXFKDV
WKHLUXVHLQKXPDQQXWULWLRQFRVPHWLFVSHUIXPHU\SKDUPDFHXWLFDOLQGXVWU\DQGWUDGLWLRQDOUHPHGLHVHWF%HFDXVHRI
LQFUHDVLQJGHPDQGV WKHVWXG\RIPHGLFLQDOSODQWVFXOWLYDWLRQLQJHQHUDODQGRICynara scolymus/DUWLFKRNH LQ
SDUWLFXODUVKRXOGEHH[SDQGHGZLWKDQHPSKDVLVRQHFRORJLFDOWHFKQLTXHVWRDFKLHYHVXVWDLQDELOLW\RIVXFKFURSV
7KH DUWLFKRNH LV NQRZQ VLQFH$QWLTXLW\ WK FHQWXU\ DQG LV XVHG LQ WKHUDSLHV VLQFH WKH WK FHQWXU\ZKLOH LWV
FROHUHWLFDFWLRQZDVGLVFRYHUHGRQO\LQ&RQVWDQWLQHVFXHWDO,WZDVXVHGDVDYHJHWDEOHLQWKH$QFLHQW
(J\SWDQGWKH5RPDQ(PSLUHDQGQRZDGD\VLVODUJHO\XVHGLQERWKKXPDQDQGDQLPDODOLPHQWDWLRQ,QWKLVUHVSHFW
WKHDUWLFKRNHLVFXOWLYDWHGIRUWKHUHFHSWDFOHWKDWLVFRQVXPHGLQVDODGV6WDQHWDO&LRIX
7KHQDPHÄ&\QDUD´ZDVJLYHQE\WKHNLQJ&ROXPHOODQGFHQWXU\$'EHFDXVHRILWVJUH\FRORUZKLOHWKHWHUP
ÄVFRO\PRV´FRPHVIURP*UHHNPHDQLQJSLQHUHIOHFWLQJWKHVKDSHRIWKHOHDYHVWKDWDUHHORQJDWHGFPVSLQH
VKDSHGDQGSXEHVFHQWRQWKHORZHUHSLGHUPLV3ăXQHWDO0XQWHDQHWDO$UGHOHDQHWDO
7KHWKHUDSHXWLFSURSHUWLHVDUHRZHGWRLWVDFWLYHSULQFLSOHVVXFKDVRUJDQLFDFLGVTXLQLFDFLGFU\SWRFKORURJHQLF
DFLGHWFDQGF\QDULQIODYRQRLGVF\QDURVLGHVFRO\PRVLGHWDQQLQVWULWHUSHQRLGVVWHUROVVDFFKDU\GHVPXFLODJHV
SHFWLQV,WDOVRFRQWDLQVSURWHLQVDQGDPLQRDFLGVIUHVKZHLJKWYLWDPLQV$%&DQGPLQHUDOV.0J
0Q)H&XDQG3%UXQHWRQ6FKLSRU5REXHWDO1HDJX6WăQHVFXHWDO
6XFK FRPSRVLWLRQ DFFRXQWV IRU WKH EHQHILFLDO HIIHFWV RI DUWLFKRNH SUHSDUDWLRQV LQ OLYHU DQG VWRPDFK UHODWHG
GLVRUGHUVDVZHOODVLQJHQLWDONLGQH\DQGKHDUWGLVHDVHVLQWKHWUHDWPHQWRIGLDEHWHVIDWPHWDEROLVPG\VIXQFWLRQV
VNLQGLVRUGHUV0RKDQ5REXHWDO6WăQHVFXHWDO6WDQGDUGL]HGCynara scolymus/H[WUDFWVDUH
XVHGLQIRUPXODWLRQRIFRPPHUFLDOGUXJVVXFKDV+HSDU65)RUWH9DOYHUGH$QJKLURO0XQWHDQHWDO
5RPDQHWDO$YHJHWDOFXUGZDVREWDLQHGIURPWKHLQIORUHVFHQFHVDVDUHVXOWRIWKHDFWLYLW\RIV\QWKHVL]HG
HQ]\PHODEIHUPHQW0XQWHDQHWDO5RPDQHWDO
,QWKLVFRQWH[WWKHSDSHUSUHVHQWVDQDQDO\VLVRIWKHLQIOXHQFHRIHFRORJLFDOIHUWLOL]HUVRQ\LHOGSK\VLRORJLFDODQG
ELRFKHPLFDOSDUDPHWHUVRICynara scolymus/
0DWHULDOVDQG0HWKRGV
3ODQWPDWHULDOFRQVLVWHGRIVHHGVRICynara scolymus/ZKLFKZHUHREWDLQHGIURPWKHFROOHFWLRQRIPHGLFLQDO
SODQWVRI8QLYHUVLW\RI$JULFXOWXUDO6FLHQFHVDQG9HWHULQDU\0HGLFLQH,DúL8$6907KHH[SHULPHQWZDVORFDWHG
RQ WKH(]ăUHQL UHVHDUFK ILHOGRI WKH8$690)LJXUHDQG LWZDV LQLWLDWHGRQ$SULO7KH/DWLQ VTXDUH
PHWKRGZDVXVHGIRUWKHFXOWLYDWLRQRIDUWLFKRNHSODQWVLQDFRPSOHWHUDQGRPL]HGGHVLJQZLWKUHSOLFDWLRQV7KH
GLVWDQFHEHWZHHQURZVZDVFPFPEHWZHHQSODQWVDQG WKH WRWDODUHDZDVP)RXUGLIIHUHQWHFRORJLFDO
IROLDU IHUWLOL]HUV ZHUH XVHG )\OR *HROLQR 3ODQWV	)ORZHUV &URSPD[ )LWRNRQGL  )</2 LV D OLTXLG
IHUWLOL]HU EDVHG RQ ELRORJLFDO H[WUDFWV WKDW LV IUHH RI SHVWLFLGHV DQG SK\WRKRUPRQHV 7KH SK\VLFRFKHPLFDO
SDUDPHWHUV DUH 13 32 .S+*HROLIH  *(2/,12 LV DOVRPDGH IURP
YHJHWDOH[WUDFWV7KHSK\VLFRFKHPLFDOSDUDPHWHUVDUH1332.S+*HROLIH
 &URPSD[ LV D IROLDU IHUWLOL]HU ZLWK WKH IROORZLQJ SK\VLFRFKHPLFDO SDUDPHWHUV  1  3  .
KROODQGIDUPLQJUR)LWRNRQGLLVDQDTXHRXVVROXWLRQSUHSDUHGIURPPHGLFLQDOSODQWVELRKXPXVYHJHWDO
DQGHVVHQWLDORLOV ,WKDVDEURZQFRORU VSHFLILFRGRUZLWKDGHQVLW\FORVH WR WKHRQHRI WKHZDWHU7KHSK\VLFR
FKHPLFDOSDUDPHWHUVDUH132.2S+ILWRNRQGLUR
7KHIHUWLOL]DWLRQZDVSHUIRUPHGWLPHVDWWKHEHJLQQLQJRIWKHYHJHWDWLYHVWDJH-XQHGXULQJWKHYHJHWDWLYH
VWDJH-XO\DQGDWWKHEHJLQQLQJRIEORRPLQJ$XJXVW:DWHULQJZDVQRWSHUIRUPHG3ODQWVZHUHKDUYHVWHGRQ
1RYHPEHU
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)LJ([SHULPHQWDOILHOGCynara Scolymus/(]ăUHQL8$690,D܈L
2.1. Morphometrical and yield assessments 
7KHLQYHVWLJDWHGPRUSKRORJLFDOSDUDPHWHUVZHUHSODQWKHLJKWOHDIZLGWKDQGOHQJWKQXPEHURIQRGHVQXPEHU
RIIORZHUVIUHVKOHDIPDVVGU\VXEVWDQFHDQGZDWHUFRQWHQWIUHVKDQGGU\\LHOGVORVVRQGU\LQJIRUSODQWV
SHUUHSHWLWLRQSHUWUHDWPHQWSODQWV
2.2. Physiological measurements 
7ZRVHWVRIPHDVXUHPHQWVZHUHSHUIRUPHGRQ$XJXVWDQG1RYHPEHUUGRQLQGLYLGXDOVSHUWUHDWPHQW
6WRPDWDOFRQGXFWDQFHSKRWRV\QWKHWLFDFWLYLW\DQGWUDQVSLUDWLRQUDWHVZHUHDVVHVVHGXVLQJDQ$'&%LRVFLHQWLILF
/&LGHYLFH
)06+DQVDWHFKIOXRURPHWHUZDVXVHGWRPHDVXUHFKORURSK\OOIOXRUHVFHQFH))P)YDQG)Y)PIROORZLQJD
PLQXWHVGDUNDGDSWDWLRQRIOHDYHVXVLQJSURYLGHGFOLSV
$VVLPLODWRU\SLJPHQWVZHUHPHDVXUHGZLWKDQRQGHVWUXFWLYHSRUWDEOHFKORURSK\OOFRQWHQWPHWHU&&03OXV
2SWL6FLHQFHV/WGWKDWPHDVXUHVRSWLFDODEVRUEDQFHWKHUHDGLQJVEHLQJH[SUHVVHGDV&&,XQLWV
2.3. Biochemical parameters  
7KHWRWDOSKHQROLFFRQWHQWVZHUHGHWHUPLQHGXVLQJDQDOLTXRWRIPORIZYOHDIH[WUDFWVLQHWKDQRO
WKDWZDVIXUWKHUPL[HGZLWK)ROLQUHDJHQWDQGLQFXEDWHGIRUPLQ1D&2ZDVDGGHGDQGPLQLQFXEDWLRQ
IROORZHG5HVXOWVZHUHFDOFXODWHGXVLQJDEVRUEDQFHDWQPDQGH[SUHVVHGDVJDOLFDFLGHTXLYDOHQWVSHUJUDPRI
GU\ZHLJKW+HUDOGHWDO
7RWDO IODYRQRLGV ZHUH DVVHVVHG LQ WKH VDPH H[WUDFWV XVLQJ WKH $O&O PHWKRG DQG H[SUHVVHG DV TXHUFHWLQ
HTXLYDOHQWVSHUJUDPRIGU\ZHLJKWZKLOH DQWLR[LGDQW DFWLYLW\RI H[WUDFWVZDVGHWHUPLQHGDFFRUGLQJ WR WKH'33+
PHWKRG+HUDOGHWDO
7KHFROOHFWHGGDWDDUHH[SUHVVHGDVPHDQVVWDQGDUGHUURUVDQGZHUHVXEMHFWHGWRVWDWLVWLFDODQDO\VLVE\$129$
DQG7XNH\WHVWLQRUGHUWRDVVHVVGLIIHUHQFHVEHWZHHQWUHDWPHQWVDWDVLJQLILFDQFHOHYHORIS
5HVXOWVDQG'LVFXVVLRQV
3.1. Morphometrical and yield assessments 
7KH PRUSKRORJLFDO WUDLWV UHSUHVHQWHG E\ SODQW KHLJKW OHDI ZLGWK DQG OHQJWK UHYHDOHG D PLQRU LQIOXHQFH RQ
Cynara scolymus / SODQWV WUHDWHGZLWK IROLDU IHUWLOL]DWLRQ FRPSDULQJ WR WKH XQWUHDWHG SODQWV )LJXUH  7UHDWHG
SODQWV UHJLVWHUHG D GHFUHDVH LQ KHLJKW LQ DOO YDULDQWV FRPSDULQJ WR FRQWURO RQHVZLWK VLJQLILFDQW GLIIHUHQFHV RQO\
XQGHU&URSPD[IHUWLOL]DWLRQ&URSPD[IROLDUIHUWLOL]HGSODQWVDOVRUHFRUGHGDUHGXFWLRQLQOHDIZLGWKEXWZLWKRXWD
VWDWLVWLFDO GLIIHUHQFH ZKLOH WKH RWKHU WUHDWPHQWV UHJLVWHUHG VLPLODU RU KLJKHU YDOXHV IRU OHDI ZLGWK DQG OHQJWK
FRPSDULQJWRFRQWUROSODQWV

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)LJ0RUSKRORJLFSDUDPHWHUVRICynara scolymus /XQGHUIROLDUHFRORJLFIHUWLOL]DWLRQ
VLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

5HJDUGLQJWKHQXPEHURIQRGHVDOOSODQWVRIDUWLFKRNHIURPDOOIHUWLOL]DWLRQWUHDWPHQWVUHFRUGHGVLPLODUYDOXHV
EHWZHHQDQGQRGHVSHUSODQW7DEOH5HJDUGLQJWKHQXPEHURILQIORUHVFHQFHVDQGWKHPDVVRIOHDYHVSODQWV
IURP&URSPD[DQG)LWRNRQGLWUHDWPHQWVUHFRUGHGKLJKHUYDOXHVZKLOHSODQWVIURP)\ORDQG*HROLQRWUHDWPHQWVKDG
ORZHUYDOXHVFRPSDUHGWRSODQWVIURPFRQWUROEXWZLWKRXWDVWDWLVWLFDOVLJQLILFDQFH

7DEOH0RUSKRORJLFLQGLFHVRICynara scolymus /XQGHUIROLDUHFRORJLFIHUWLOL]DWLRQ
7UHDWPHQWV3DUDPHWHUV 1RRIQRGHV 1RRILQIORUHVFHQFHV /HDIPDVVJ
&RQWURO   
)\OR   
*HROLQR   
&URSPD[   
)LWRNRQGL   
VLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

7KHIUHVKDQGGU\\LHOGVRIDUWLFKRNHZHUHQRWVWDWLVWLFDOO\LQIOXHQFHGE\WKHIROLDUIHUWLOL]HUV7DEOHDOWKRXJK
RQHRIWKHWUHDWPHQWV&URSPD[UHFRUGHGDVPDOOLQFUHDVHLQIUHVK\LHOG5HJDUGLQJWKHGU\PDVV)LWRNRQGLWUHDWHG
SODQWVKDGWKHKLJKHVWYDOXHVDQGWKHEHVWORVVRQGU\LQJZKLOH*HROLQRWUHDWHGSODQWVKDGWKHKLJKHVWZDWHUFRQWHQW
,Q WKH XSSHU LQGLFHV WKHUHZHUH QR VWDWLVWLFDO GLIIHUHQFHV EHWZHHQ YDOXHV RI SODQWV IURP WUHDWPHQWV FRPSDULQJ WR
SODQWVIURPFRQWURO

7DEOH<LHOGRICynara scolymus /XQGHUIROLDUHFRORJLFIHUWLOL]DWLRQ
7UHDWPHQW3DUDPHWHU )UHVK\LHOGNJKD 'U\\LHOGNJKD 'U\VXEVWDQFHV +΍2 /RVVRQGU\LQJ
&RQWURO     
)\OR     
*HROLQR     
&URSPD[     
)LWRNRQGL     
VLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS
3.2. Physiological measurements 
)URPDSK\VLRORJLFSRLQWRIYLHZLQWKHVXPPHUPHDVXUHPHQWVSKRWRV\QWKHWLFUDWHVDQGVWRPDWDOFRQGXFWDQFH
LQERWKIROLDUIHUWLOL]HGSODQWVDQGFRQWUROKDGVLPLODUYDOXHV)LJXUH7KHWUDQVSLUDWLRQUDWHVLQFUHDVHGLQWZRRI
WKH IROLDU IHUWLOL]HG SODQWV )\OR DQG )LWRNRQGL WUHDWPHQWV FRPSDULQJ WR FRQWURO SODQWV GDWD EHLQJ VWDWLVWLFDO
GLIIHUHQW
144   Vasilica Onofrei et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  140 – 147 













)LJ3KRWRV\QWKHVLVDQGWUDQVSLUDWLRQUDWHVDQGVWRPDWDOFRQGXFWDQFHRICynara scolymus /SODQWV
XQGHUIROLDUHFRORJLFIHUWLOL]DWLRQLQ$XJXVWVLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS
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
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


)LJ3KRWRV\QWKHVLVDQGWUDQVSLUDWLRQUDWHVDQGVWRPDWDOFRQGXFWDQFHRICynara scolymus /SODQWV
XQGHUIROLDUHFRORJLFIHUWLOL]DWLRQLQ1RYHPEHUVLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

$FRQVLGHUDEOHGHFUHDVHZDV UHFRUGHG LQ WKHDXWXPQPHDVXUHPHQWV UHJDUGLQJSKRWRV\QWKHVLVDQG WUDQVSLUDWLRQ
UDWHVDQGVWRPDWDOFRQGXFWDQFHRICynara scolymus /)LJXUHFRPSDULQJWRWKHVXPPHUPHDVXUHPHQWV3ODQWV
IURP DOO WKH IHUWLOL]HG WUHDWPHQWV UHFRUGHG KLJKHU YDOXHV IRU SKRWRV\QWKHVLV DQG WUDQVSLUDWLRQ UDWHV FRPSDUHG WR
FRQWURORQHVEXWZLWKRXWDVWDWLVWLFDOVLJQLILFDQFH
$ GHFUHDVH LQ FKORURSK\OO IOXRUHVFHQFH YDOXHV )Y)P ZDV UHFRUGHG LQ WKH VXPPHU PHDVXUHPHQWV IRU )\OR
WUHDWHG SODQWV FRPSDULQJ WR FRQWURO SODQWV 7DEOH  $OVR LQ WKH DXWXPQ PHDVXUHPHQWV WKH FKORURSK\OO
IOXRUHVFHQFH )P )Y DQG )Y)P RI DUWLFKRNH IHUWLOL]HG SODQWV GHFUHDVHG FRPSDUHG WR FRQWURO RQHV 7DEOH 
VLJQLILFDQWDWS

7DEOH&KORURSK\OOIOXRUHVFHQFHSDUDPHWHUVRICynara scolymus /SODQWVXQGHUIROLDUHFRORJLFIHUWLOL]DWLRQLQ$XJXVW
7UHDWPHQWV3DUDPHWHUV &RQWURO )\OR *HROLQR &URSPD[ )LWRNRQGL
)     
)P     
)Y     
)Y)P     
VLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

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7DEOH&KORURSK\OOIOXRUHVFHQFHSDUDPHWHUVRICynara scolymus /SODQWVXQGHUIROLDUHFRORJLFIHUWLOL]DWLRQLQ1RYHPEHU
7UHDWPHQWV3DUDPHWHUV &RQWURO )\OR *HROLQR &URSPD[ )LWRNRQGL
)     
)P     
)Y     
)Y)P     
VLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

5HJDUGLQJ WKH DVVLPLODWRU\ SLJPHQWV RI DUWLFKRNH OHDYHV, VLPLODU YDOXHVZHUH UHFRUGHG IRU SODQWV IURP DOO WKH
WUHDWPHQWV FRPSDULQJ WR FRQWURO RQHV$OVR WKHUHZDV D GHFUHDVH LQ WKH FRQWHQW RI DVVLPLODWRU\ SLJPHQWV LQ WKH
PHDVXUHPHQWVLQ1RYHPEHUFRPSDUHGWRPHDVXUHPHQWVLQ$XJXVW)LJXUH







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



)LJ$VVLPLODWRU\SLJPHQWVFRQWHQWVLQCynara scolymus /SODQWVXQGHU
IROLDUHFRORJLFIHUWLOL]DWLRQVLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS
3.3. Biochemical parameters  
7KHWRWDOSKHQROLFFRQWHQWLQFUHDVHGLQWKHFDVHRIDUWLFKRNHSODQWVIHUWLOL]HGZLWK)LWRNRQGLFRPSDUHGWRFRQWURO
SODQWV)LJXUH7RWDOIODYRQRLGFRQWHQWGHFUHDVHGLQSODQWVIURP)\OR&URSPD[DQG)LWRNRQGLWUHDWPHQWVZKLOH
WKHDQWLR[LGDQWDFWLYLW\DOVRGHFUHDVHGLQSODQWVIURP&URSPD[WUHDWPHQWVFRPSDUHGWRFRQWUROSODQWVZLWKVWDWLVWLFDO
VLJQLILFDQFH

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










)LJ7RWDOSKHQROLFVDQGIODYRQRLGFRQWHQWVDQGIUHHUDGLFDOVFDYHQJLQJDFWLYLW\RICynara scolymus /SODQWV
HWKDQROLFH[WUDFWVXQGHUIROLDUHFRORJLFIHUWLOL]DWLRQVLJQLILFDQWGLIIHUHQFHVIURPFRQWUROSODQWVDWS

146   Vasilica Onofrei et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  140 – 147 
6WXGLHV VKRZHG WKDW DUWLFKRNH UHDFWVSRVLWLYH WR IHUWLOL]DWLRQ HVSHFLDOO\ WRQLWURJHQSRWDVVLXPDQGSKRVSKRUXV
EDVHGIHUWLOL]HUVLQWKHIROORZLQJDPRXQWVNJKD32NJKD.2DQGNJKD17KHQLWURJHQ
IHUWLOL]HUVFDQEHDSSOLHGKDOIEHIRUHVHHGLQJDQGKDOIDIWHUWKHKDUYHVWRIOHDYHV0XQWHDQHWDO
&RLFLX DQG 5iF]  UHFRPPHQGV LQ DGGLWLRQ WRPDQXUH  NJKD RI VXSHUSKRVSKDWH DQG  NJKD RI
DPPRQLXPQLWUDWH&UăFLXQHWDOVWDWHGWKDWKLJK\LHOGVFDQEHREWDLQHGE\DSSO\LQJSKRVSKRUXVGRVHVRI
NJKDNJKDQLWURJHQDQGNJKDSRWDVVLXP
6WXGLHV SHUIRUPHG DW )XQGXOHD 5HVHDUFK 6WDWLRQ DQG $JURQRPLF ,QVWLWXWH RI 7LPLVRDUD GXULQJ 
UHYHDOHG WKDW LQFUHDVHG\LHOGVXS WRFDQEHREWDLQHGE\DSSOLFDWLRQRINJKDQLWURJHQDQGNJKD
SKRVSKRUXV3ăXQ
,Q RXU H[SHULPHQW DUWLFKRNH SODQWV WUHDWHG ZLWK VRPH IROLDU IHUWLOL]HUV )\OR DQG )LWRNRQGL UHFRUGHG KLJKHU
YDOXHV IRU GU\PDWWHU DQG ORVV RQ GU\LQJ FRPSDUHG WR WKH FRQWURO SODQWV WKLV ILQGLQJV EHLQJ LPSRUWDQW IURP DQ
HFRQRPLFSRLQWRIYLHZ2WKHUIROLDUIHUWLOL]HUVVXFKDVRQHVEDVHGRQVDOLF\OLFDFLGZKHQDSSOLHGRQDUWLFKRNHOHDG
WR DQ LQFUHDVH LQGU\ VXEVWDQFHV DPRXQWV +RVVHLQ]DGHK HW DO  DVZH IRXQG IRU)LWRNRQGL IHUWLOL]HU )ROLDU
IHUWLOL]DWLRQFDQOHDGWRLPSURYHPHQWRI\LHOGDVIRXQGIRUDUWLFKRNH )DWHKHWDO,HUQDHWDO,HUQDHW
DO7KHIDFWWKDWQRPRGLILFDWLRQVLQWHUPVRIIUHVKDQGGU\\LHOGVZHUHUHFRUGHGLQWKHSUHVHQWVWXG\FDQEH
DWWULEXWHG WR WKH KLJK DPRXQW RI QXWULHQWV DOUHDG\ SUHVHQW LQ WKH VRLO 6KLQRKDUD HW DO  7KH KLJKHU WRWDO
SKHQROLFFRQWHQWLQDUWLFKRNHSODQWVFXOWLYDWHGXQGHU)LWRNRQGLIROLDUIHUWLOL]DWLRQFRPSDULQJWRXQIHUWLOL]HGSODQWV
UHFRPPHQGWKHIHUWLOL]HUWREHXWLOL]HGLQWKHHFRORJLFFXOWLYDWLRQV\VWHPV
&RQFOXVLRQ
)ROLDUIHUWLOL]HUV WUHDWPHQWV LQIOXHQFHG WKHFXOWXUHRICynara scolymus/ LQ WKHILUVW\HDURIFXOWLYDWLRQ7KHVH
SDUWLDO UHVXOWV DUH WKH VWDUWLQJ SRLQW IRU IXWXUH DQDO\VLV DQG H[SHULPHQWV UHJDUGLQJ TXDOLW\ DQG \LHOG RI DUWLFKRNH
6XFKIROLDUIHUWLOL]HUVFDQEHUHFRPPHQGHGIRUHFRORJLFDOFXOWLYDWLRQRIDUWLFKRNHERWKDVDYHJHWDEOHDQGDOVRDVD
PHGLFLQDOSODQWZLWKLPSRUWDQWWKHUDSHXWLFSURSHUWLHV

$FNQRZOHGJHPHQWV

6RPHRI WKHHTXLSPHQWXVHG LQ WKHH[SHULPHQWZDVSURYLGHGE\ WKH&(51(6,07KH(QYLURQPHQWDO6FLHQFH
6WXGLHV ,QWHJUDWHG&HQWUH IRU WKH1RUWK(DVW'HYHORSLQJ5HJLRQSURMHFW QR 60,6&105FRGH
 DQG DOVR E\ WKH 3ODQW 3K\VLRORJ\ 'LVFLSOLQH RI )DFXOW\ $JULFXOWXUH IURP ´,RQ ,RQHVFX GH OD %UDG´
8QLYHUVLW\RI$JULFXOWXUDO6FLHQFHVDQG9HWHULQDU\0HGLFLQHRI,DúL
5HIHUHQFHV
$OWLHUL0$$JURHFRORJ\WKHVFLHQFHRIVXVWDLQDEOHDJULFXOWXUH:HVWYLHZ3UHVV%RXOGHU
$UGHOHDQ$0RKDQ*K)ORUDPHGLFLQDOăD5RPkQLHL(GLWXUD$OO%XFXUH܈WL
%ODNH)2UJDQLFIDUPLQJDQGJURZLQJ7KH&URZRRG3UHVV5DPVEXUU\
%UXQHWRQ-3KDUPDFRJQRVLHSK\WRFKLPLHSODQWHVPHGLFLQDOHV/DYRLVLHU7HF	'RF3DULV
&LRIX57UDWDWGHOHJXPLFXOWXUă&HUHV%XFXUH܈WL
&RQVWDQWLQHVFX&$JRSLDQ$3ODQWHPHGLFLQDOHGLQIORUDVSRQWDQă(GLWXUD&HQWURFRRS%XFXUHúWL
&UăFLXQ)%RMRU2$OH[DQ0)DUPDFLDQDWXULL&HUHV%XFXUH܈WL
'DYLGHVFX''DYLGHVFX9$JULFXOWXUDELRORJLFă±RYDULDQWăSHQWUXH[SORDWD܊LLOHPLFL܈LPLMORFLL(GLWXUD&HUHV%XFXUH܈WL
)DWHK(&KDLFKL05 6KDULIL$VKRUDEDGL(0D]DKHUL' -DIDUL$$5HQJHO= (IHFW RI2UJDQLF DQG&KHPLFDO)HUWLOL]HUV RQ
)RUDJH<LHOGDQG4XDOLW\RI*OREH$UWLFKRNHCynara scolymus/$VLDQ-RXUQDORI&URS6FLHQFH
+RVVHLQ]DGHK06KHNDUL)-DQPRKDPPDGL06DEDJKQLD1(IIHFWRIVRZLQJGDWHDQGIROLDUDSSOLFDWLRQRIVDOLF\OLFDFLGRQIRUDJH
\LHOGVDQGTXDOLW\RIJOREHDUWLFKRNHCynara scolymus/$QQDOV8QLYHUVLWDWLV0DULDH&XULH6NáRGRZVND/XEOLQ±3RORQLDYRO/;9,,,
+HUDOG7-*DGJLO37LOOH\0+LJKWKURXJKSXWPLFURSODWHDVVD\VIRUVFUHHQLQJIODYRQRLGFRQWHQWDQG'33+VFDYHQJLQJDFWLYLW\LQ
VRUJKXPEUDQDQGIORXU-RXUQDORIWKH6FLHQFHRI)RRGDQG$JULFXOWXUH
,HUQD$<LHOGDQG+DUYHVW7LPHRI*OREH$UWLFKRNHLQ5HODWLRQWR1LWURJHQDQG3KRVSKRUXV)HUWLOL]DWLRQ'2,$FWD+RUWLF
,HUQD$0DXUR530DXURPLFDOH*%LRPDVVJUDLQDQGHQHUJ\\LHOGLQCynara cardunculus/DVDIIHFWHGE\IHUWLOL]DWLRQJHQRW\SH
DQGKDUYHVWWLPH%LRPDVVDQGELRHQHUJ\
-LWăUHDQX*6DPXLO&7HKQRORJLLGHDJULFXOWXUăRUJDQLFă(GLWXUD3LP,DúL
0RKDQ*K$WODVXOSODQWHORUPHGLFLQDOHGLQ5RPkQLD(GLWXUD&RULQW%XFXUH܈WL
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0XQWHDQ/67DPDV07UDWDWGHSODQWHPHGLFLQDOHFXOWLYDWHVLVSRQWDQH5LVRSULQW&OXM1DSRFD
0XQWHDQX16WDQ1/HJXPLFXOWXUăVSHFLDOăYRO,,(GLWXUD,RQ,RQHVFXGHOD%UDG,D܈L
0XQWHDQX 1 5RPLQJHU 2  2UJDQLF IDUPLQJ DQ LQFUHDVLQJ RSSRUWXQLW\ IRU URPDQLDQ IDUPHUV /XFUăUL ܈WLLQ܊LILFH 8$09 ,D܈L VHULD
+RUWLFXOWXUă9RO
1HDJX& 6WXGLXO IL]LRORJLF VL ELRFKLPLF DO VSHFLLORUPHGLFLQDOH DXWRKWRQHXWLOL]DWH LQ ILWRWHUDSLD VL KRPHRSDWLD EROLORU KHSDWRELOLDUH
8QLYHUVLWDWHDGH6WLLQWH$JULFROHVL0HGLFLQD9HWHULQDUD,D܈L
2QRIUHL97HOLEDQ*%XUGXFHD03RSD/'/RELXF$5DGX&OLQFLX5$5REX7FRRUG 5HVHDUFK UHJDUGLQJ WKH \LHOG RI
Calendula officinalis / LQIORUHVFHQFHV XQGHU ELRIHUWLOL]HUV WUHDWPHQWV 8QLYHUVLWDWHD GH 6WDW $JUDUă )DFXOWDWHD GH +RUWLFXOWXUă /XFUăUL
܈WLLQ܊LILFH&KL܈LQăXYRO
3ăXQ ( 0LKDOHD $ 'XPLWUHVFX $ 9HU]HD 0 &R܈RFDULX 2 7UDWDW GH SODQWH PHGLFLQDOH ܈L DURPDWLFH FXOWLYDWH YRO ,, (GLWXUD
$FDGHPLHL%XFXUH܈WL
3XPH'10DJQL܊NL9$$JULFXOWXUDO'LFWLRQDU\LQHLJKW/DQJXDJHV$JURV\OYLFXOWXUDO3XEOLVKLQJ+RXVH%XFKDUHVW
5REX70LOLFă&3ODQWHPHGLFLQDOHDXWRKWRQH(GLWXUD,QVWLWXWXO(XURSHDQ,D܈L
5RPDQ*K90RUDU*5REX7ùWHIDQ07DEăUă9)LWRWHKQLH9RO,,3ODQWHWHKQLFHPHGLFLQDOHVLDURPDWLFH(GLWXUD8QLYHUVLWDUă
%XFXUH܈WL
6FKLSRU9$3ODQWHPHGLFLQDOHODvQGHPkQDWXWXURU(GLWXUD3ROLURP,D܈L
6KLQRKDUD7$JHKDUD 6<RR.6  ,UULJDWLRQ DQG1LWURJHQ0DQDJHPHQW RI$UWLFKRNH<LHOG+HDG4XDOLW\ DQG3KHQROLF&RQWHQW
+RUW6FLHQFH±
6WDQ10XQWHDQX16WDQ7/HJXPLFXOWXUă9,,,(GLWXUD,RQ,RQHVFXGHOD%UDG,D܈L
6WăQHVFX8+ăQFLDQX0&LRDQFă2$SURWRVRDLH$&0LURQ$3ODQWHOHPHGLFLQDOHGHOD$OD=3ROLURP,D܈L
  'RFXPHQWDWLRQ JpQpUDOH 3URGXLWV %LRORJLTXHV OLJQH *(2/,)( &KHPLFDO )UHH WHFKQRORJLFDO FRQFHSW ZLWK YDVW SRWHQWLDO IRU
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